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(54) POWER UNIT AND ELECTRIC VEHICLE 

(57)AbstraGt: 

PROBLEM TO BE SOLVED: To prevent deterioration of 
residual capacity in a secondary battery, also to supply a 
sufficient power to a load whose level fluctuates. 
SOLUTION: In a fuel cell system 10 provided with a fuel 
cell 20 and a secondary battery 30, when an accelerator 
opening in an accelerator pedal 33a is 0, a connection 
condition of a contact in changeover switches 40, 42 is 
controlled, the second battery 30 is charged from the 
fuel cell 20. Here, output voltage from the fuel cell 20, in 
a condition with an output maximized from the fuel cell 
20, is stopped up by a DC/DC converter 36, to be 
supplied to the secondary battery 30. When load power 
in a motor 32 is a prescribed value or more, power is 
supplied to the motor 32 from both the secondary 
battery 30 and the fuel cell 20, when the load power is 
smaller than the prescribed value, power is supplied by 
only the fuel cell 20. 
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^!±iLfci Huie^l^«**^5.miiE2<J:«Sfe(^^L. 
X. 

mti%m.^^ii. 20 
^)^hmB^m^mi:1^r■\^xms^2;^mm^^m.■tz^m. 

Lx%m.-^mttj:imm^mimw^^tmc. 

tt^li, «IIB«SSpf«?l&i:BfilE2i!5cmi:«^:^/i»e.BulB 

f)^f,mm^^icMLxmtsi:mf^i-^mmmmx^& 

[it*« 5 1 W 1 *fcJ± 2|E«(^S^i^«T'fo-D 
frfEj^!^«Jfei:«FS2J!*:a?ti(7>ii^**»P3flflSAi^l-3t* 50 
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m^^m.f^nm^^icmx.xiitiB'kv^vtmn^^^i^^ 
wm^xtiLx. mKti^fifz\nmz£-i\'^xmtm^ 

Lxm^^:mt^^f£Mn^^- k t , sfifaj^f4«mfc 
n:A-i:,mtiM^icM\^xmtitm'i^'^m^mn^^- k 

i:, B!lf£m;|sftt*/!i^f>HUffi2i!fcl:?i{c>PtLT?E«^Hg?iC 

n^£ b 1 /.ci^ L 5 V ^-f ix^^lE«<o«j!i^go 

t ^ ^*iJ»f-r5*1^1:WS^ST'fe^)|»*li4 * fed 5 

<k»^*J»f1-S:»i#3E{L»*iJS^ST-fc sit 4 S 
-5 «^ g iti*-efco r , 

-5 ««. g td* T'fco -c. 
!t*3i 7 fe«(^)«j!l^S*it« L, 

flute A#»i|^iJ^#m. t«IE«mSi!i*{;i*iit5T^'-fe 

Ir # •& g iJi»-efeo r , 

it*« 8 mm<^mMm.m^mm. 

[0 0 0 1] 
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[0 0 0 2] 

Vij^^ff>mm\ vtM. ^(/>m(jymmmmtLx. mm 

xtf#WSg4 7-3 2 3 2 1 ^'Am^itl „ ' 

fmmtm^X'MmcMLxmti^mii^u lo 

iri, t *fc 2 ^fM.i%mti>i. 5 [HlggcDg^Sr^ !9 # 
[0 00 3] 20 

mm^*^Wii-r^zti^x-^f£\,\ 2^mmnm^ 30 

^fi^i^m^i^^xL^otiib. mnm.m(Dtii:f3mmi)'> 
[0 0 0 4] rrT\ mfmmt2i[km.mt^m^Lx 

(Dmmr-iiit)mmcit&i-ti>o ■^t-2^mmxii. 2^ 

[0 0 0 51 hfz-ii^-oX. ±!ELfcJ: 5lcA(t:i5:^tv^ 
2!5:m?ib<D$*^ii:^^-B:5r tJCi 
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L:!!i^L7S;!i5P>, 2<!*:mco§*^li^$-tirS:®-a-l-i±. 

[0 0 0 6] 2;sJ:«?ii:^;i£l-S?tb,t^s>l£?iJfcS^$tft 

2^mMh:mmmMi:(r>\^tim^<r)y<y 
v;^t{cJ;oT^*-5„ ^r-t\ 2J!>:«?ifero^#^»>6S 

m^h(r>mf]m]±.^. mfmrn^hnrntimm^it^x 

L^-f</iS„ L^^L/£;iSt>. 2S!>:«?lb,{i*5V^T^)|£H; 

[0 0 0 7] *fc, Smmw«l-fe/U^-^«ffiB«^ 

2!!fcm*^^«^flt':c5^i®^ffi:*:i-5tt 

mti-hm:kLXL^otzii). mnm.i&(nmt)^±^<L 
xhmmizn±^Litxof£minm\'\ •rf£t>^. 

mmmx'mm^i\.^mMm±-ti>t. mmmmn&t) 
< Lxi,2^mm.<D^mmi$.^itif?>mmi^^ 

ii^ib(Dmti<D^^^%^izm±^^^^ttiX'^f£\,\ 
[0 0 0 81 r(oj;5t^> mmmt2^mmti:mx. 

mti:P5±-t^ r t ^mm^-r^m^im^iahjxx 

[0 0 0 91 *BMromSlg*5J;u:«^gS)*H, w 

■r^tm^. ±^ ^i-^W}-r:b-^^iznLxnic^^f£ 
m:fj^m'^'^mtiri>^t^n^tLxf£^tt. ^<om 

[0 0 1 ol 

immim^t^tz^(D^&idi:u^(Difm ■ m^] * 

^egw«i^gHt±. 2 i^rii^, Bute 



5 

hmBn^\^n\^xmti^:m'm-bm'a-(Diii:)3m^x 9 
'biSv^Bifit©i;jE-c% mmmnmm^m'i^mkLxm^ 

[0011] jwjkd J; 9 fc«fiKst^tci*»B^<omisa 10 

^^'iffiOo mmBnn.m>hstim2-AmM\^Mi^x^ 
fmmt-hmin^i^mhxmt)^mi^-tbm'^ff)tii^ 

[0 0 12] r©J; 5'tmMgg(-<ttu«, BulB*^!|sf« 

J: >? fci*it^«ffr% mw.mmm^m^mtLxmK2 20 

[0 0 13] rrt?, mmn^n. ±t^i^wtfj:<om 

[00141 ^(oj; ^^^r>mm-r^± 30 
mile 2 t>m.mz.n\^x%m^rrfi 5 ttii-c-fes i h^j 

2?>:mo3tS$rfT''<£ 5 wi;5S-C-t2)o LfciJ^oT, 2 

[0 0 15] ^^B^wmiSgl-fev^T. tilE^«#S 
(Otb;^)«JE^#J±L-Cmjte2i5>:«?t!ittt|^-f-5#EE^S 40 

mm^hmm\£^m.i:iki.xm%^2'&.m^^%mt^ 

^mmumAmm^hmu 2 ^mmzn\^x%m.^'n 

m.^Mmma.?i-^i:>-^^mi^L.x. mtim^<D^m^ 
mi)mimnm.m^bmm2}ikm.micMi.x%m.-^mt 
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[0016] r (D J: 9 /£fl;!!S^g-e(±. Btjmfiaiit*^ 

M^'^t>^^mi'pLx. m^immomm.ikmim^mm 
mm*^ p) HuiE 2 ^nfeics* \.x%m^mtt£h mm^m 

fiJ^LT. MS2?fcttft^Smi-2>l;E^SuE3TS<73fl; 
JE{c-r-5„ LfcASoT. t;jE^»a&^»ibiiE2(!kfl;?tfe 

[0 0 171 *fc. :^^m(7)mm^mi^is\,^x. huiea 

mJES*4mtftiE2 2fcm?l!ii:cDi^:^*^bBilEA?f 

[0018] r o J: 5 f£nMmwx^t. mm^W(DHkm 

^iiktii Lxmm^m^^'kn^mxh^i^^'^^^mx' 

1t'j^lzn&-r^:ztii'i^mtt£'0. ffift^ttffilcijoV^-t 
ffiw i t 2 <f>:ll?t&<o«#^»d5{ST Ur 5 ^ i d5 

[0 0 191 ^^m<r)m.m.mv.\'i^\'^x. mm 

^*^«?l!l^^J;'9H^^E2^t«?i!l^?Efl:i-5^M^^t. tii 
BB^^nni t ME 2 ifefl;?ib, kff)m:)5i^h mt^-^^l^n L 
Tm;^Sr*if&-r5gi^:|^1i<t, SfrE«Si|sf«?iilfc'(t/4»P>Sn 

mf£mmmm^^t. mB%mmm^^i^i}ux.xmK 
n^ii^mm^^^i'f^inm^KtjLx. ^Ati^ntz^ 

« I^S-^ V ^ T itlElHlSgg^^g: (cfc (t 5 5^ <oS»E«ffl 
^■^*?*^S{tur. HuE^M^&t Bu E 2 

mizMLx^m-^mf£^m^-h't^^iom^^^m\ 

m^^tim^^:ittvxhi:\'\ 
[0020] rroj;? f£m.m^mxii. S&E^aR#*J»r 
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ikmnLt<Dm:>j*'hmw.M^i>^MLxmti^m^^'^^fj: 
xmtii:m^^'^mfmm^-¥t. HuiE^nm*^f> 

[00 2 1] -^tz. *^0J<7)fl;j!Ig^^cii^^T. mlis^ 

X 'o afiiiic 2 2):«?iii^^«-r -5 r t t^x-^^, 

[0 0 2 21 ^^T\ Hiite:ft#4^ffifl^^a(±. filBA 20 

{m-r^mm^y-<-\^'^<-y^vxmmi^m^mm^ 
[00 2 3] s mvik^^mn-&^mt. Mte^ 

[00 24] :^?tm(om 1 nmn^mmt. s^^-t^/i- 

[0 0 2 5] u±(DX 0 icmf&$rifz:^^m(om i 

LTmifa2?J:«?&(D^m^tT/<e5fc*, m 

r5\,^x%m^nfiom^icit^x. m\>^mmxi:<omm 
ic2<kmmffi%m^nf£o:iti^x^?>, Ltd^ox. 
2iSf:mm(r>m^^t=^Bm\c^m-t?>:iti!)^x^. 2a 
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t£^:h^'^i>^ti}^X^i>, 
[0 0 2 6] 4fc, *|gW«B2«m^g|()*f4. 

Sr^ttt^ex 5 r 1 J; o -C^tii;^) g »*-C 

fco-r, it*3l7|2«romiS^B^^«L, HulE^-^ 

[0 0 2 7] SX±(DJ; 5t-«fi£^ixfc*^B^(7)||2(Dl: 

mt\zm^\'^xmBki^ti:nwii-^o n^-^jums. 

'^-'^X'(DrmmtimtiC!t^cxmnw.mt2^mm 

[0 0 2 81 *l§?q«)||3<om«iWl»{4, mm 

^»$i!ifcex 5 r t t:i J; o TKib;^ ^#5 m« S «*T' 
feoT, tS*«8fB«<^)mMi^ll^^«U HUlS^-^ 

mmmmmi^hm:h<D^^^^{-^^Mm<o—DX 

i-f^T^ ±^m'M£izm-i\'^xmtik^nmtm^nwi 
i-?>^^xh?>zti:mwt-r?>o 

[0 0 2 9] £X±(Dii0\zm^^tltz^mm(O^3<Dm 

mrs\,^xmsikvs*^mmir?>, T^^jummmi. m 
m^mbmwi-ri>^bicx^x. mm^'kmm:kir 

[0 0 3 01 



9 

la^ttffi T- 5 i W »f ^ tv i t ;^ (± . ffJlB 0 S& O^ffcffi 
[0 0 3 1] ^(nXofms^kirtiit. mmmuni^W} 

im^imnmmi^iz^ttikmmm^ivx . mnm.miz 

f£t'<D:)5'm^i.-oXiiktii'^^X'h^o 

[0 0 3 21 ^^Kromjii^Sfi. mB2^m 

f£^i:omB^m^^lci^^.m^^tiit)ir^^^X'i>^ 

[0 0 3 3] r(7)j;57tei«^iri-^x(J. m.mMm(^n.m 
mic2-i^mm.<om^^m*mTLx\/^5t^izn. mm 

5, m^. mnmm<nmn.mmmi-t^&^mi>^2d:m 
m(r)%m.>tmi^-r?>^t-A^x^^fz!!i). x'o^<2'^m 
niff)m^^m^mm^'^^:^tAiX'^^, rco^t, m 

[0 0 3 4] :^^m(DmwMmi^i6\.^x. buie 
mB2»im.mom^mmii)m^*nzmLtzi:^iat. m so 
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m^6zttLx-hX.\'\ 

[0 0 3 5] ^(DX^fim^tirMi. 2&«?ifa.co?i# 

'j^fm^mmi^Lx\>^izticf£io^ ^hi^2d!.nm 

2<!icl:?ikSr^«1-SS!)*5r[pJ±$-tir5r 
[0 0 3 6] 

^ffi0iJ{CS-3#tftB^1-5o minx ^^B^O^ii/i-^ 

M^Bt LTfl!i<o mnmm'y^y'j^i o«, ^r+m^a 

20. 2<!ic«?&3 0, *:MKi(iffi«^-^ 3 2. M^li 

3 4, DC/DC^ 3 6. 38.^'9#±;^-r 
-y^4 0, 4 2. 3aff^fi:-^-<?4 3. ^>^<-i?4 
4, ^l';t-K4 6, 4 8, »iHr>f-4 9. SlJPasS 
O^i'^tW^S^t-fSo *ii|Sf«?i2 0 tDC/DC=i 

W<-^ 3 8 H3^?lJtC, 2?>:«?ifi,3 Ot DC/DC =iV 

^-^-i? 3 eiimincmm^n. ^hic. mmnm2 0, 

D C/D C = ^ 3 8. 2 3 0 , D C/D C 

='>y<~-^ 3 6 t4 yy<~^ 4 Alt. m'OW^:^^ •y'f- 

4 0, 42 CD^.#.(0^^t^{c J; t9 S^M#«-yD 9 #;i P^il. 

[0 0 3 7] mMmnL2 on. mwM^'7-mmKm<nm 
m9.mx'h^. ii^*{4T-^D5¥-fe/w2 s^iticasu 

m^t^-ti>mittf^(o^^^^i-^xskTiz^-rm^{[: 

[0 0 3 8] 

H2 ^ 2H* + 2 e' ••• (1) 

(1/2) 02 + 2H* + 2e" H2 O •• (2) 

H!+ (1/2) O2 H,0 ■•• (3) 

[0 0 3 9] (1) iC«^ffi«(C*5(t5SJ^. (2) s; 

tt^SdiR-ltJJtSSlC^^L, (3) ^fitt>l!l^<*:T'g 

r ;5SJiS^«i5-r„ iii2«, :i(7>mnmm2 0 ^m^i- 

sit. m.m'^m2lt. Ty-K2 2t5J;u::*y-K2 
3 -fe/^U-;? 2 4. 2 5i:*>Cj«fig$nTV^.5o 

[0 0 4 0] ry— K2 2*5itjf*y- K2 3tt. 
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JiitSSSrffM-rSo T^-\^'2 2t±''<\y-'S'2 4t<om 

i,atmf-[^^m^2 4PmM^tirioio. ;*y- K2 
3 ir-fe/NU-^ 2 5 torB^(c(ig^'ft:;^^;^»!£S§2 5 P^^jf^ 
fig^ixTl/^So -fe/^u— ^2 4, 2 5(±. Bl2T-{4-?:ix 

•C«;*f;^jSfLSS2 4P§rffML, flfeffi»±gi|S1-2>*-fe/w lo 
^s<ixL5*y-K2 3 t(Dra-CSf^k;3!f;^MSS2 5 PSrJi^ 
w(DJ;5{-. -fr/^°^- ^ 2 4, 2 5(±, 

^mmt:fm-r?>m^. :^^y^m'i&<Dmmcim-r^2 

:;^S-fMi- 5 r 1 1 L T t i 1/ \ 

[0 04 1] ^-T\ m.mmm2 ut. 

^^-f-o *IIJfet»JT-»4. -t^-f^fi^l^ (T^sK^ttSi) 

?rftfflLfc„ ««|BM2 iro^atll^ ttJIirLTWe 
fcfi t {lil(Dr&Jg^> 5-a-^;J5^* $*LTV ^ 

•ti:> Aldrich Chemi 

caH±, Nafion Solution) IrilSi^ 

JPLT-<-;=<. h^t:L. ttfifKK2 i±icy^^ y-vTOJ 30 

T'tt/i<. ««fKlK2 l^M-r5T/-K2 2tJj;o::* 
y- K 2 3 mK^M-ti, r 1 1 LT t <t V\ 

[0 0 4 21 77- K2 2 joit/^y- K2 3J±, 

XJ-fi'J-V2 3^ii-yfsVi7uMzi:y)m^LtL-i)^. m 40 

[004 3] -fe/^ U- 2 4 , 2 5^t. ;^^Sia<0^ 

4. 2 5f4^wi^ffifi. ¥?ff^ES^ixfcai&tf)y:/Sr 
ffMLTJo*). gE^Lfci9JC. Ty-K2 2<D«ffii: 

-c«;{f;^sfE?§2 4 p^ff^^L> KgEl-^^-fe/K^^y 

-h'2 3(DmmtX-mit:^^^m2 5P^m^i-^o r 
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[0 0 4 4] iii±. mmmny2 0(Dm^m'^xhi>^± 
/u2 8<Dmm^-o\,^xmmLfz^ mmmnmm.2ot 

LTiia^iLTai: tt-f4, 2 4 , T/-K2 

2. m/SRIi[2 1, *y-K2 3, •fe^^U'-^' 2 5©IS 

/fT*«fig$fl,?)¥-fe/l-2 8^1Sic»fflSL (*^ig^jT' 

^<0^1^^fi?>^mm2 6, 2 7^E«i-5wi:{CJ;o 

[0 0 4 5] mi (r>-:/u yi'mxamTiiLfit^'ofzTi^. 
5„ ^!|sf^MgB6 Ott. ±IE*8Sipfm?&2 0i:. ^^y- 

/W^'i/^' 6 lioi:Zfyii^>^ 6 2t. ^n^6 4 :n 

[0 0 4 6] eScKS6 4j±. ^^'y-yu^v^e itJi 
t;;!K^v^'6 2;!i»p>. ^ ^'y-zPiJiot^wtt^^Stt 

[0 0 4 7] 

CH3OH ^ CO+2H2 - (4) 

CO + HjO -» CO2+H, •• (5) 

CH3OH + H2O ^ CO2 + 3H2 ■- (6) 
[0048] eifKS 6 4X'n^£i:>tl?)/'i' / -Jl-O^^W 
SJJ:H. (4) S:■C*i^$i^5^^5'y->'^K)5>8fS:JSt 

(5) ^xmi:>^ix^-mimm(r>^^Rii:.tiimmi:i 

iltrL. ^ftirLT (6) ^(DKittm^ 6. CO J; 5 

LTB!iStffi?Iil2 Olr^t^^iX. *?S**«»2 OrtT'fi^m 
ir/W2 8Ji43V^-C. fi!iE^^Sf:^;^SSS2 4 PjC#A>ixT 

Ty-K2 2^l*J^t5m^teSJ^:^-W^^^5o Ty-K2 

2Xnfj:i:jfl^&!S-nm'MLtz (1) ^T'^^o^tlS 
/i^ r<^SfST'!Ji.S/i*^ffio-C«/5?WK2 1(^^^^ 
K<*fc«){i. ^^ftt*&K6 8J:i*flSI§«rStt. ^^^£^;E/>^. 
SrJDPS Ufcmf-«S^m?a 2 0 5 r 1 1 LT t J: 

[0 0 4 9] ±7t. :tT='>7'^!y-!^6 6<4, ^g15;i^t) 

yzfuy-ff-e 6iz^*)&^iix)]om^ittz^m.f-i. 

ttl&SS6 9 5r^LTj?Sf-fS?ife2 0{c#t|g$ti.. 
2omx-li^m±y^2 8izis\,^X. mBm\:M^^i&2 
5 Pfn^A^HT* y- K2 3f;:t>i^5S?|bgf£:iiSt$ti, 



13 

0K^T='y^Uyf6 6 Id J; oTjPE^tri'.CoTV'' 

[0050] B'MM'M 20rt©Ty-K22 x-WMR^^ 
3fcMS6 4[*i|!B»cf4|g|S*LJiv^^<— ^-:4SAPi^ffl(c:ffixe> 

[005 1] rwj; 3^£«r41;M2 oli, g^StiSA 

rzmm^</i--^6 7icy(i\^xMm^5o-ii^h(r>mWiiM^i: 

:^m^pmLxB^mfk2 o(D&:fj^mwiLx^^^. 
[0 0 5 2] i:x±mm\.tzm$\Mm.2oit. 2tik«)t3 30 
0, 3 2ii^xymm.m3 4 ts^m.'^mtf£^x\,^ 

h'i)^mm-r?)i.ol^m'0^t)^t. 3 2ioJ;t>'^ 

il«3 4(i*fLTS;/]»tt^*ft/j:9:t^tffii, 2i!>:«?ib 

mm,m2 0 1 2if)c«?ifc.3 0 t(D^ikm^m\^m^^wM 
um-^'^'^A 5{cx^x^tii$fitzmnm-M2 Off) 40 

[005 3] 2g>:ffijiii3 ofi. ±te;^$ffl;?tii 2 0 i 1 1> 
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ti fit'izii-ox^-^^n^. 

[0 0 5 4] ^-i?3 2«. ZfBI^»^-^T'$)S„ B 

•rs-r 4 4 Id J;oTH^B5S^fc^;l^lfe^^^T^- 

^5' 3 2(d#t|§$n5. -©i;9 7fe«:;^(D#t|§^SltT* 
-^3 2(±li]telEi!j:;']*^4L, Z(Dm^mm:f:i-i. m 

3<Dmm^^i-f=bo mmmm3 3\-i.. Ti?-ir/u-^i5^/u3 

f-3 3 b/it'i: t®^^i^TV^5. 4fc, fiJiS^S3 3 
^M?ife->>^^ixi ocot(imcHi-5S*6<]''ifflffli 

0 t<Dmx^-^3 2ff)mmtj:if',mir?)m^(o^m%: 

[0 05 5] ttiss 3 4 (±, ^sN-l;?tii->;^x A 1 0 ro^ 

6 6tt. |!EJBLfeJ:5J', «Ri|SfSffi20ld#ti|&f 

(±. ;^S|]*^APJ±LT;^»«it2 Ort^liS§-ti:5t« 
T'foO, :i«J;9(-}^SP7K^r»«$*-C^fif«Jl&2 0|^ 
■Cflft3^^?rfi^Jtl^-B:5-i:(dJ:oT, *?Si|sfm?l!l 2 0 tort 

-7(4, KiELfci 5t-^^f«?tk2 ofifltil&ts^sisi-;?/ 

xitmnm.m. 20 1 mmm 34 1 mkii i.x^t>^ixx 

«^(;lo^^T(m1s^fl:i1&2 o©JSia«^i:i/^5 tX' 
tSo roj;5nct*«IS3 4(Z)S;^i?B$»{4*l|]5fe«»jr' 
f±S:^5 kwT-fot), e-^ 3 2(Dj^Sm;t)(-i4:'<T/> 

[0 0 5 6] Dc/DC3://<— 3 8f4, mnmm.2 
mi^Lxmm.m3 4\zWi^-r?>, 'e—^3 2imm-r^ 

a>K-i^,mfimi±ii. ii^2 0 ov-3 0 0 vSST-fe 

^~'^^y^f£t'(Dmmm3 4^mws-rht^(DmBit 

1 2V@gT'fc«9, ;^^Sfl;?ih,2 0fcJ;tJ5 2ftm?i3 OA^ 

ai;^» ^ 2) «JE Sr ^ w * * <o4^1i-C'«#&l- s t tt-r- 

#JiV\ Lfc^SoT. DC/DC3 w<— 3 8(Cj;o 

[0 0 5 71 nc/DC='y^<-f sett, :^^«?ife2 

ottti^1-So W:&-rhi:o\z. 3 2^c*5^^■rs 
:^<o^i»;^s^Tifc^:>l^!tc^^i: #lctt, *^:^f!l<D^^s^^?& 

v^;^xAiot?tt, mj^(^^'omti^nf£i^tixmnm 
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^2 0 t 2jJ:l;?&3 0 i:;4S-(DDC/DC3:^/'<— 3 

1:JEI±DC/DC3V^^-^? 3 6{::J:oT#JE^n. 2 

[0 0 5 8] §]'9#x;^'r 0, 4 2lt.Bnmm 

2 0, 2i<fel;?t!i3 Oio<t0«*-^ 3 2(0^n-?r*ix(Drflro 

i:«^Lfct#JC»4, ^!|Sf«?&2 0f4 2J>:m?&3 0 t»4 

mnmm 20 1 2 ;^mm 3 0 (tmu^^i^mLtz 

nW&2 0{t, DC/DC3i^>'^— ^'3 6?r^LT2<!fe 
(0 0 5 9 J m'omx.:^^ 2it. i<D=i^ 

3 2fi22>:a;?tfe3 0 iiiS^L/<cL^^^^i:/^S» ^ 20 
f4 2JJ:m?i3 0i:SjSpItg(;i/i5. wWf]'9#x.;^l' 

^4 0, 4 2tt©J^»gl5 5 o(cgM$n-c*5'9, ftijms 

[0 0 6 Oj ^#§4^=^ 4 3li, 2 3 0 <0» 
ioTlff^^ixTV^-So SOCp«-^li2}5:ll?ife3 OfC 30 

?r?»S-r5<> r r-C'S#Sl:^=i5'4 3tt. SOCp«- 

2 3 ofi. ^<DSl¥§fi*5'>?'i</<eS{co 

S'J^-t-5w t{^J:oT2?i:S?tfe3 0(O«ffS*?r^tii-f- 
5ri:;i5T-t5„ r (D i 9 /^flffi-fe ViJ-flKi^lgB 5 0 

fii«#^*t(OH#«SrlE«Lrfc< r tiCioT, « 40 

&±y-fA-bAti $i^salJS^fi^5^^ffl^9S^5 5 0 n 2 ijc 

J^#$ft^=^'4 3J4, 2i5i:«?fe3 0<O«^«SroJtM?r 

[00 6 1] -f W<-^'4 4J4, BlSf«fife2 0^2&:m 
flfe3 0*»C>tt^^?it5it»£«5lt^. 3ffi3^5it«sSlCig^ 

LT^-^ 3 2|rm^-r5o rrr-H. ^JiSSCS 0/!i»ib 
cofg^f^S-^v^T. ^-^ 3 2tctt^&-r5 3ffl55apL<og 
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TV>5<. r<73'f'>-/<-;5'4 4J4. 6 fi(D7l>f s/f^i^^§g 
^ ^<-rjK-7ff^MOSFET (IGBT) ) 

^±m^mf-tLXmi^^tlXi6iO. Ztlh(0:^^ -y^J- 

> ^m^(o:^ if mm- i. *) mmmm 2 o *d i 
^^^^ y^>^«^{±^nmfijm5 oci^^^ix 

[0 0 6 2I ^^'f;*-- K4 6, 4 8{4, *^i|s|-«afev':^x 

K±1-5„ ^^-r K 4 6 (4. -^^4 0<D 

^ •? ^Xli!)^.^, c t . •9]t)#;i^-1' y^4 2cD§]i9#^ 

films a itiisfm?ife2 offly^^t-r w< 

V^5o K4 8{4. DC/DC3W<— ^3 6 

2»cl;M3 0i:ro^{cSi^$tL. dc/dc3>-/< 
3 afiild^ej 2 2):S?ifa,3 ofiltcmgK^atl-w t^5T-# 

[0 0 6 3] <:ii-fev-9-4 9{4. *»f4«?t!l->;^x^ 1 0 

^f-4 9tt. ±lE*iif^5{ix.S*:ttl^*5lt-5lHl 

[0 0 6 4] $iJi9^5 0f4. -7-ri>'D=i:/h"'3.-^5r1^ 
'L^i: Lfc^S[e]8Si LT«fi!c^tl, CPUS 2. ROM 
5 4, RAMS 6*jJ;t;fAW:^5J^- h5 8;6^P)!fc5o C 
PU5 2tt. ^feSSJttfcSlJp-rn^^AfCt^oTgf 
^Clg|»/£i'S:^^T1-•5„ ROM5 4|Cf4, CPUS 2 

*J^r-^^it'/45^fe*Siift$ixT*5<9, RAM5 6{C 

fi. |rIi:< CPUS 2T-#ajii^in:S^iitTl-S(7)(c:ie:. 

hSSH, ©J^^fiS 3!i»t>A;tl$ix5*-^' 3 2 0P 
ii)ttffi»^Hi-SltS?tt*^A;^)i-Si:*t. CPUS 2 
X<r>'^^^^\z.it-^X. m'om^:^^ y=f4Q, 42^ 

[0 0 6 5] miT-Ji, $iJ^gPS Ot^HLTIi. -< 
— ^^4 4fcil/^'9#;tx-r .y^4 0, 4 2-^(Dmmin 

^<r>m:ht. ^#$**=^'4 3. iaS-fc>'-^4 sfci 
u!^^-fev1^4 9*»bcD^ai<t-^coA;'3t. sj»jia3 

ttza^m^hm^Mfk-y^T-J^i 0Hi5ft5a>!r<oaffl 
^^T''io-c^^•5o 0»::J;5^^L/iV>SiJ^cD4' 



» 
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[0 0 6 6] ij±mfmm'>^Tj^ i o©«^^col,^■c 

0 i 2iffc«?ib 3 0 icofemv I #ttig-efo5o III6I1« 
l2l4{::*J{t5@0)R^, 1-/ito*,r -fe-;^i45;j-7 i /£o 

El-es>-5o JiiTt-, 1114. 5. ets^v^T^ ±ia©, 20 
®. (3). ^itm©:tfc«8-e»E5^m-:^;^ 

[0 0 6 71 Ow^ffifi, ItifiL-fcJ; 9 lc->X7"A(Og 
llj^T'S>'3. ;^$l-m*~>;^ri=>i oofili)^s«fl#(-J: 

4 0 (i, 3 ^ yftiJS.^. i: ^ "9 #x:ftij»;^. c i: ^iSic Lfc 30 
?tfe3 0/ctt;4S*-^ 3 2fC*fLr«t»Srft^«J|glCggg 

stvTij t) > 2 0 4 (c^^j-L-cfats 

[0068] ^— 3 2l±2i5:ll?i!l3 0 t 

o^fiiljLfca^lcii, «^Sli)*(±2ji)i:a:?t!i3 0(;iJ: 

i:;i5-e^^ev^:45, :if.%mmX'\t.. BWS/tii2 0{iffi 
m« 3 4 tc>Ff UTfc'ltlS^^Wf^L^edSblg^iieSrtf 

rtis-e^So Jfcfc, El {::S^Lfc^?£f®?ife->-;^xAi so 
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OTii. :i<?)->;^xAS!l)B#(rf±M«S3 4(i»-r-5fl: 
;^;<D#tj^f4Sm^'(7)i^f:fl|*2 0 liJ;o-C(75;^».tT^=ei:'tt 

LTfcJ;v\ 2iJ:«m3 0i5f±i;'3l-5«^^4^yu 

^5rffiV^Ta88WlcS^'fSft2 O^PiftL. ^f-^«?ib2 
0»l««lilK(iS1-5ll#P^^@e-t-5«fiKt LTt>i 

[0 0 6 91 ±tELfci 5i-0(7)4^ffi-ftt^-^ 3 2{± 
2gi:ll?t!l3 Ol^iioTcD^z^lglbSixSfc*. ^wi^co 
ft«v-i^ttlli4. 2<$:«jifa,3 o^co^jrocoiiJcllv- 

I (ia5#M) „ js*3, asictt^^ 

«?te2 o<75^r!jmv- I #ttl2'J>E«LTi^-5;i\ 
t^**«?te2 o^s^m*Mlc:aLfct#<D'b»T'fc5= CD 
(r>imx\tmPtnm 2 0 (4S^Mte1't?fc5fc»r (^SJt 

^«fe2 o^c*^^t5m;'^#tt»^{l^^-o^^T^4. mm 

[0 0 7 0] ®(^:bt«f±. K^Lfci 5f-^i|stm?i'>^ 
xAl 0{c*5tt5:ft#:654^$v^^^«l. -T^ii:?*,. ^-^ 

4 0 14. 3^:/1BJ^,^ t« D m^mm^. c t $rSMLfc 
^^i:>i5 4 9l-$iJ^»^ix5 (El4#.aa.) . 

5/^;6S±ISLfc*t1ilC7t 5 1 , 'im^m 2 0 »4«i« 
S3 4(Oftb{:i^-^5' 3 2lc*j-LT^«;^^#t^;^"rtfet>fc 
9. 2(ijs;m?i30l4^-i? 3 2 tt^^sj.m?iil20i:'bS 
^^nfi^'^'im^ttiho ^<r>i.b\^. ^-^3 2f4 2i!>: 

3 0 1 {4^j^-er-f 2 0 i fz^mw.\^tv^m 
*(4, m^nmm2 oiimmLtzmtitzi^i:ii'^xmWi^ 

tb^o roi:#2?fc®?|b,3 0J4. ^Sitmt t>»-tT'fc*:>H 
[00 7 1] ±iELfc i 5 tC©CD:btffiTi4^-^ 3 2 (4 

mi^mm2o\cX'^x<o^mW}^fi^ti)t. ^ottn 

*5c«v- i#tt[l](4. ^;f4«?&2 o-^rcT^'btoo^ficmv- 
[00 721 ®©^f||f4, ISaLfc J; 5 »iJgSiiSf«?fev';^ 
xAi 0lc*J^t■5A#/!l5;k:t^^:t^ffi,^ -T^cfi^t., 
JPii4'fc5v^{4^gtf'7ii:'oa*T'^-^' 3 2-Cj'S#-r 

5/ ^ 4 2 {4, = ^ >'fiijs.^^ t « "5 m^mm.^. h 
mm.i^tz'^mt^i'^. 9]'9#x.x^s/^4oi4, 

Lfz'jm^\z f£i>t. mnmm 20^2 ^m,ii& 3 0 1 {4. 
mmcmm$ixx^^th\c^-'? 3 2{cMLxm.:fj^ 
m^-^mizt£ 5. -<o^b ic. «S!isfm?& 20^2 »:mm 

3 0i:%:^mzmmLxm^^mmizmm-t^:ii:liZi: 
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10 0 7 3] ±|BLfcJ; 5tC®(75#cffiT-f±. ■t-^' 3 2 

i^ffis-f-^o 10 
to 0 7 4] r^-c, 0 5T'«, ^^(r>:k%^i)m'P<o 

*t3*>. mvrmM2 0(r)^timmifi. 2»:m?tfe3o<o«i 

^■^mms.tmh<fi^t^(Dm^mm.2o<Dmtimm 

ffi;iUB i/iSo rrr-ft. ±fEIA (^ffi^JiieiB <0 20 
fit J; "9 t>p;f^l:fc(ti«v^fflt LT^SLfco r 9 
t-. ^^m?lk2 0t 25?:«?lb3 0t©i^*>4^t,ta;'3*tL 

J^*^«?ife2 0fcfit:^i^ibai;^3^ix5<t 5l-^£5o rwi 5 

(OIAtOfflft^ ^!i6fa?lfe2 0CDai;'3^i[i:. ^-^3 2 

[ 0 0 7 5 ] €)(^^ffi(i, 2 2)cm?l& 3 0 ;S5^lSf^?& 2 0 

1 0^ff±-f5l^/ii'^W5ri:^5T-#So -r^ii? 

3 2--cO«;^©#t^;i5ff±$tt. rcorB^«*^:P4m?ife2 0 40 
{cis 2!i>:m*3 oto3ttt^5^T/^^ix5^ ^)isf« 

?&v';^xA 1 0<OiIfe^ff±-r5^(Cfc 2S;«?i,3 0<D 
*a-i5ff*i5tt5. gE^Lfcipfc, 

Pa^fiv 2JJ:S?ib,3 Ofc*(t^5^-^' 3 2»C»LT«;^SrW 

eK)^f;ifi 2 J5cm?& 2 0 <^S#gS;553E^-cfoS!ei.g;!ls 

fcSo ^(r)-tzt>%mMmx'n., m'^n.WyT.y-j^x o^ 
mjfe 2 0 <oafe$r(?it L, A l O so 
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[0 0 7 6] :i(75j; 5'i®»*tffiT-J4. 9)«9#x;^^'-y 
^ 4 2 => * ^ffiiJS;^, t «J "J #;tftiiS-#, b h b 

t « 9 e t Ir^^ Lfc^tffi t 5 i 5 S^SiJ^ 

ffiJ-'iSt. ^;^:fm}1b2 0©ai;'3ttJ±(4DC/DC:3>' 
i!!c«)t3 0(4. DC/DC^iW?— iS'S 6(rJ;9#Jl$ 

[0 0 7 7] ±|E®<D^^JiHj3tt5iSi|Sfm?i2 0*>e)2 

i5fcm?&3 o^-ro^liv- I #14111(413 6 {;:*Lfcii 19 r- 
fooT. *Kte^JT-(4, «Sfr4«?&2 0{^J:<5T2?):fl;?i 

3 0^*«-r5^(:iv rcD^i|sfmiife2 0^^C3wm;^SJ± 

DC/'DC3V/<-^' 3 6f::io-C3fS«^'<>'W3: 
*T-#jE-f5„ r:iT\ Er4il?&2 od^ib(Otli;'3«l±^ 

#JE1-5M«<OU-<>'W4. **m^jT-f4, ^5isH:i1b,2 0 

rtirLfco -f/i^^t. **ffi^!)Ti4. >mmm.2Q)<r> 

fco El6T'f4, 2 9:m?&3 ow^mv- 

TT-^ix.XH'O . *i*^fl;m2 Oi!i^f5COffi;'3mjESr#fiE-r-5 
U'</wf4. zn^yy T-a^ $ tiS 2 3 0 <r>im 

^^vu^;5^ ^*J|-ffl;?th 2 0}4^e3(Otli;^i:n;^,/i.df(Dft:^fit 
X\ 21^mM3 0(D%mV-\m'&\t2^^Wl^3 0<Dm 

^^M.\zi.oxmt-ti>h<oxh^. 2d^nM30(r>n 

^nm^h,^^hixh2d:.mM3 0(r)\^timmzm^y'^ 
T, 2^<eK.mM3oi:%mt^tLmz.mMnM2Qi)^h<ry 

L^c^J-qT. M«?ib2 OtTJai;^);^?*;^:^/^^ t§<7)l; 

l;Bt(7)«»£fiS5r I D . miEffiSrVD t-T^t, DC/D 
C3W<-^' 3 6(D^^ja**rMK-t-ixff, IC XVC 
= I D X VD ^JJfigf) iOo 

[0 0 7 81 ±BELfc®ro4^ffi. -r^.Ct>*). T^' 

•fe/u-:^^yU3 3 a;*sK^ii*ixTV^7tV^ttffiT-feo-C. 

*:iiv;i5 0T'l4?tl/^t §IC(4. [eJ^JC ioT-^— ^ 3 2 
fflfli!!^ e> 2 3 0 LT?EttSrfTi'£ 9 r ir :i5 pltg^i 

5t#l^afe#*ST^-feyl''<^^/U3 3 a7!)»bS?:PKLT 

«r^lf5^t3iST-t5. ®<04feli-C-f4«)'J#x^-r 

4 2l4;K>'->3 tg^LTV^Sf-fe. ±ELfi[il;t 
^^ff^ii^ix^t #tc»4. ^— ^$^3 2 (cfc ft 5 0^14^5 (5] 
teLT^-^ 3 2-C-^D53i^>/l'^f»4, '('i^v<-;5'4 4 
t5 i 0!§) t) ^ 4 2 Sr^ LT 2 *m?fe 3 0 (C« 
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Ofo6^M±'J-Sv^i:§'Ui:*) SO^giS 5 0 ll-f ^'/^ 

[0 0 7 9] ®(D^^ffi(^^b^^-t. ±l2L/iIi]4^5Bltg7fc 
^--^ 3 2T-%^-r5t 2 3 0 <i, ^- lo 

r t/!)5oJtgi:/^^2)» r(7)J; ^^ia-o-t-K, DC/DC^ 

mt^^ti^X-t^o ^tX'O. 3 2{|i];4^btOlH] 

»)±®J± (!il6#.^,) J: "9 t't£v^:^-g•^cf^. ^-^3 2 

^iisfftjfe 2 0 ro*:*:^;'} IrfiJffi UT 2 

*3 0co^«^fT;i5:ii(-J:oT. J; 19 3i < 2 

[0 0 8 0] ;$)c{c. ±feLfc0ofiAiHf«teo^-Kt 
ov^TlftPJ-t^o ll5{cS-^<t. l.W.'e-Voy^iom 

A {i^L<>i:o/ci t(c, IEitLfcm^©SigEt^^^ 30 
[0 0 8 1] ::rT% ±iabfc^^>)#;t;^'f'3'^«gf 

&-i\'^Xfff£0 :iti>^X-^h. *^ig«^JT-H, ^-i? 3 

^i-S«^tLfco Ti^-ir/ummti-i. T^±;v-<^jl^ 
if^'y'ys y±yi-3 3 b *s^iB LfcT^-fe/u-:yyl/ 3 3 
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[0 0 8 2] min. T^'-feyulSi^jiticS'^l,^ 

•fe/uM«t<jii^^ei^jii^. i^*$iJ'<iSSl5 5 Oi^tcEtt 

L-CJoV^ytia 7{^^-r-7->y5r#MbT. m^Th/ufcT 

^(nmmi^'^m^nxii'o i^^^mmxn. r^-t/wM 
t<DmwBn. T^±;i'ms.t^mt\z^^]:.x&mmz 

com 7 iCjStt 5 ii*#«S«iffi:ftl^m«iCD:^#l4. T 

*>> m 5 {;ii5tt 5 mt)mmm i a j^m-f-5Eff^<D«iiE 

s'7°(^S-dv>TAi^ro:*:t $<73W^$rtT^£ ^ r t trio 
ilELfci 3 2tCjo(t^.|Hlte^i:m;'3 H 

/I'i' i:<r)m(omx'h^'^-'$' 3 2X(r>m^m.M^. tat) 

[0 0 8 3] ;fc*5, milt. mBX»t>l-tzTifir/V^ 

T ^ -feyUM LBf -r -y 7° i: i±. M;^JA^T'V >fcT ^ -fe/UdS 
[a7tr^-rj;5lr. iSAif^igtfiftitiil^irW^^^ 

0, 4 2^c:t^^^-r^,fe(D^'9#x^i)^'^;4s««^w/i->-tL 

1 o^^t«t-5*i^^»ffiffl#tt':et'tcj;o-c^«)t.tt 
[0 0 8 41 gi-b. HTtcS^Jv^T. 



I 
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^(Dmtf£itzit>. ^mmmnmm^'y^TJ>.i ox- 

[0 0 8 51 ©<^iS:a#tttit®(Oi^:&itttffit 

m&*^^^^-^iit'&m^mmmm^\cx<om^^ixx 20 

r^±^\'^m-^iai. tzt^tfi-^x-nMrnim^'^m-tX' 
h^xt,'kmtM.mci^:k-rio LtzA^^x. ^mmm 

[0 0 8 6] *^:l«KJO«*^S?tb,->>^x A 1 0 {::4oV^ 

^ff'fe5^<7)i!){tf-ov^T> I118{;i0ij^-t-53tj!( 30 

m^mmm^i!^^m/u-f->i,c&-3\^-^xm.mi-^o 

^tt. *?S!|sfa?ifcv';^xi>. 1 0Sr««-f5*W(c:*iV^T. 

5/^2)5;t>-4<tffil-;^Cofci: tji^fj. CPUS 2tcJ:oT 

[0 0 8 7] *-'U-^>;6S*tT§ix5t^ *-f. CPU 
5 2f±, t?fcM?&2 0;45Ba^Sfe'^^T-fc5/?i^t*5^^^*J 
m-t^ (;^x-;/ys 1 0 0) „ r(7)W»ffl. ISiELfcfi 
g-fevi^4 5>!)^f5*S!|sf«?fe2 0rortgi5J&aj::K-rsW« 

w&Lx\^^i>i)^t'oA^^nm-t^^t\cx-oxmn-^m 

T-fe5o wtDRlr^oafiiagtfi, ^i|£^«^ih2 0;45*lfi 

T-^-^^a 2SrP»iLfct#»r, m^*»:ft??f (®«)^^ 

< tti;^wtii*5iifefflst Lxi-ibB^^ti. mmu 

5 OtCieit^ixTl^So 

[0 0 8 8] 7.7- y^S 1 0 Odfcl/^T, ^;!SfS}l62 0 

t*ij»rsnfc«^»cfi, cpu52tt. E^s^«?fe->^x so 



0-271706 

24 

0;SSfE5iLfc:<D<DSil)^r-fe5i:ipJS-r5 (.^"r y 
7°S 1 1 0) „ ^Clry^r-y^S 2 2 OtC^tf LT. ^<0 

m±^-^-yf-40, 4 2};i*fUTm^ft^€:aj;'3L. ^ 
[0 0 8 9] ;^xyys 1 0 0^Cjo^,^T®mS6^T-li 

0n+l t^gi^jitf (^^Xi/T'S 1 2 0) „ *^;te0ij<7) 
^*^m^ifc^^;^7-A 1 0-Cfl. dXS^ffiT-feS A t 
X.tf5 0msec) T^ir/l^-^y/VsK^^tXa 

3 b;651^mi-5T^-t?/i-M«^, $lJ^9S^g3 3^ 
^ LTSiJiSlHS 5 0 LTglT^cOp' ^ y rttcgM-f^ 

UtT^tlTI/^So Ji|5;^-r?/:?'S 1 2 0{Ct5V>T§g^ii 

-Ir/uMSwftiffT^ffi e n+l i:, ■?r»-OBU»flf en "Cfc 

[0 0 9 0] M'M-t>-^4 9t^f:>V-Wi<OM'Mvi: 

tt^3itf (;^Xs/7'S 1 3 0) o T:5'-feyl'Wg*JJ:U=* 

0) „ T^-fe/l-WJiSefi, (0n+l - en ) /A t(C 
T'feSSI^J-lt, JifefClT^-fe/l'Pgen+l ^SO-CfcS** 

t'7i^^nwi-r?> (xv^i/T's 1 5 0) „ ;'.x->7'si 

5 0^c^D^^TT^?■fe>'^rJB*en+l ;J5 0T-fcofc»-g-{c 
{±, CPU5 2tt. ^!|S}-S}1b.->XxA 1 0;45gtigtfc® 
0^tiT'*)5i:WSi-5 (;^x->7'S 1 6 0) , rcoj; 
9i^e. T-^^/i-rn'M^hT^^/^-m^h^izoxh^^ 

/451H4T-*fTLTU^5:KffiT'fe.5„ 7°S 2 2 

0\ZW^\^X. ^WtlT.^ y=f-AO, A2\Z.^LXm 

[0 0 9 1] ±|S;^-r s/^S 1 5 0{c:joi,>TTj?-feyi^M 
Sfln+i >»soT-'iv fiiriHUrllff 

S170)„ r^T% T^-fe/uliig0:«JO-t-fooTT 
•fe/i'M^ fl n+1 ;45 0T-;iv^4^fili:f±, r^-fe/u-^^/u 
3 3a ?:0rS*l8;2H^|-tTV^54^tliJC>tt£;-r-5o 

fiH. 7.7- y:fS 1 7 0{Ci3l^TSI^iitfHiFlHleD/U— 5" 

(DT KU'^^l-IEtSL-TV^So ^-r y^S 1 7 0T*h5[hI« 
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[0 0 9 2] X7"y7°S 1 4 0{::jol^r*fefcT;}'-feyU 
18 0). r oBrSofita li. T^-fe;l'^^^/U3 3 a;5S 

ici±. iot^oMMicmiDh-rmnm.mi^^'rJ^ i o 

7°S 2 0 0) „ ;5clCX7^2/7'S 2 2 Ol^^frLT, ^ !9 
[ 0 0 9 3 1 XT yT^S 1 8 Of::fcl/''r, T^'-feyUgliS 20 

r>'7'si90)„ ::w<t 9/£;^r->7*s 1 9 ocofijir 
•C. T^-fe/u-i^J^/ua 3 a SrK^jitfSSltBlf^WffiH 

^^PU^-rSt, X7^-y7°S 2 2 0(C^tf LT9]'?#;t;^ 
'r-;/9^4 0, 4 2tC5y-Lr}g^m^^to;t)L. 

[ 0 0 9 4] Xxy7°S 1 4 OtcioV^r, r^'-tr^u-Mji 
g e (Difi T- t *iJSff $ ivtzm^\c (4. iSi; d x x y 

Xx^rs 2 2 OlC^tTL-C^'9#x:X^S/^4 0, 4 

2{c>*L-C^t^^f-^S:tij;':L. ^^i'om^^^ 

[ 0 0 9 5 ] W±<^i 9 (:i«^^nf:i*:^liS««J(Ot?S^-f« 
&->j^tai otcJ;i^^^, ^s|s|-ttte2 o {;iioT 2<J:« 
0©Sl:lrfir'i5ISlwi±, ^151-^2 OA^fjCoai::^ 
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^|5!-mite2 0;{)^ib2j!fe«}ft3 O-^co^mSJE^ 
K<-r2>r t*5-c-#. 2i!fcm?1fe3 OtO^iff^A^JS-fkL 

T 9 Ml- 2 3 0 ^^m-r 5»{^^M*6t-5 r 

t ^3£?iJirgS Lfc t ^ J; o T 2 

^SttrS^OV-Ii|#ttl2ISr^-ro 2!5:«?l!l®^m 

->yC-rAl OT-ii. 2 iJcIS?!!! 3 0 $ (S i'fi 

TLTV^Jt<Tt., ate#^ST^-fe>'U-^;?'/l'3 3 a 

^ji/;yi?v>/ii>r^itt 2 jjcm 3 0 sr^mr ssif^^sfTi^t 

^>:m?&3 0>J-f>c»ai;^;Ji5S*$tv5:bt«(i?fciT.tf, 22fc 
«m3 0/5^b^^':ctt;'35rWI&-r5r S 

if-cv>5fcft, 2i?:«fi63 orom;^-^^»^^0fao;*: 

# J ic4 ■e/j> $ < Lfc "9 , m^nm 2 0 

[0 0 9 61 Sbfc. *3IJfefi»J(^^^sffl;fifeix:^rAi 0 
T-(l. ^:|S|-m?|fa,2 0A^b2 2>cfl;?&3 0-^©^mSrfi^^i 5 

%X'immm.2 ot^h(Dmt}m:&^^^\^x2tM.3 

f4l;?&2 oicj;oT2ii)(:m?te3 o ^^l;-t5^<^a*^ 

{^l^-efeoT. T^-tr;u-<y/i-3 3 a ^^TV^/£V^ 
^F^ Sr^-^iaiJffl LT 2 i!fc®?t!l 3 0 cDai¥^»^lHim-t 
2)wi/iSnI|gi:/<C'9. 2^fem3 owa^¥§l:;!i5#^gfa 

5„ Sfc. *^$rTt' Fy V^/ttffi{CLT2!!>:«}l!l3 0 

[0 09 7] *fc, *^JSWcO^*;f«?&->Xv^ A 1 0 X' 
(i, A?^i4JB)T^«:i:'5 t.:*c#u^ttJW^I±^i|sfm?&2 0 

m-ft2 0(r)m^2din,m3 0i)^hi,tiif]i-?)'E^W:i^:h?> 
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^tM^t(D^mtmm^^x\''^fzit>. mfmm2o 
^-^(Dtiititznx'^^fi'k^mnttic, 2'Amm3 o 

f>m± \^xmfAmm 2 0 f)^h(omtifmx'\t-^s,-ir^m 

[0 0 9 8] K34LfcJ;5!-. *^iS«^JT'{t. Tif^)V 

*»{c:ioTt), ^!|6^m?&2 0t^J:^J^2^fem?tb,3 0i:A 
g**{-S^v^fc©J»^^T'^c 5 r t J; oT. 

5r i/i<*fj£1-^>r t;65T-^5o 20 

[0 0 9 9] ±ieL/c^jfefy(c*ji/^T, iaA^^^^tiitiS 
^T'i9^^c,ffl^^5-7•y7°^^. t •j^tSTi^irywggft en+ 

LX^^(DM-i)-mM^tli,o t.tz^ Ell 0{i^Lyt-r 

yy^m&LXi,ii\^\ 

[0 1 0 01 Sfc, ±fE^ffigr!)T-f±. ^;^fl:?i,2 otci 

«BE?:#E$-a:5f-fe(-D C/D C 3 W^-;? 
-i'izm?>i><DX'{if£\>\ DC/DC='>-^<-^<r)ib 

f£^B<r>tztb(r>mm^m-fh:itfj:<. mf'^mm.2 0^^ 
h(niiit)mK^^B-t?>m^tL.xi,x\^\ m^it. m 
nm.ik2o^m^(r>^^ryi'i)^hf£^m^ti.. zh,h 
^:^9-yif<omm^m^^x.iztizx^xmnmm- so 
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mnnm. 20^4 firo^!|sffl;f&^ ^ -y tc j; o xm^ 

L, a#H2<@»^!|sf«?&;^^'s'^'^tt?iJ{igi^Lfc± 

0»^«*tf^i9^l-(irti?5ro;^^s/;? (Dmm.^m ^ 

■rS^iPjtf, 3Emiwjolt5Bi|sf«;?t!l2 0(Dtti;'j«JE^ 
2^Ste:r5ri>5ST'#-5o 

[0 10 1] ±|E^te0iJT'fl, "ffei^** 

*-^3 2iciott^rB»m;^w;k:#$^!isij^i-sfc* 

^-r'5wi:}::J:oTt. ^-^ 3 2 dtJit •5i'«S«;'3W 
4icioft5^itro>ct $ica^<*ij»«, ^Sw^i^* 

\zm-^<mmttii>tz)i>. "k^ij^mLkmiz-t^mz. 

[0 10 2] ifc. ±iElli6^(|-c-{±. Ti'±/ums.en+ 
1 ;6S0T'fc5::tl;iS'iSi/^T. ^slsfm-^^^xi^ i 0;is 

isn?>iiit)mmi^o^rztt-^-<i-^ {-rf£t>hm^m) 

izfi^tzt^ iz®<D^m^mX'h?) i WBSri- -5 r t r- 
tSo *fc. iS;^S?ik->;^xiNi 0Sr{i^?>*:i^fc*3i^ 

r^±/U^^jU3 3 a tSfiilL-tlSlt-Sr i: t LTt i 

fi. ^^3|s^«?|b2o;S5lt#^*fitiSUT^^/cCv^l»«^ate>^^ 

T'feoTts is^s?&2 ocosesfft;iii;i:Tiii;^aj± 

^#i± LT 2 3 0 r t ^5 WbS t ^j: ►) . 

^^m?ife2 o«Kftaie^ic2»:m?5ii3 o(D^m.^mii 

v-j^rAl 0oei()^(^2i^m3 0(D?^^mtimT 

[0103] ffilLfc i ^ IC, *:||JS0iico^;p-|-«?i&->:^ 
xAlOT'fi, •>J^7'A(©(#Jt^»C2iJ;a;?&3 0(O^a 

2iJ:a?i.3 Of±g^iS[mLTLi^^. -t^aS^ftiiig; 
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^^^f' 4 3 ;6S1ttli Lfc 2 3 0 (on^mM^^yr^T^ 
W^t-f-tLtf. ^^^mV^xAl 0<DSlilll#(^2^« 

^l;?tfa,3 0«?5#^*;45|g;-pLTV^6^i^^li1--5:i 10 

Jg^-rsr tdioT. iS!|s|-m?fe 2 0 »BiMSC^s^T 

CfcBt;^,■C'DC/DC='^^^^'-^ 3 6 S:^LTit«l±^ 

[0104] mil \z7Fi-ti: 0 essetf cr»*?s^i; 

?l!i2 0(i« ^»aeiaSlc:J;-o-cW;'j#tt;i5^^£5o HI 20 

1 i<o/7 7(OT^Lfc#^!|sn:?&watefa«f±. tc < 

tB< tA T-*>?)o ^^mft©3it5?fiS;45±;a'^?)(-t*o 

<07.7-y-fS 1 0 o^cjo^^T. j^i|sfa?l62 0:d5ag«51fi 

't^;i-t'5;0-*fiJW-f-?)^(cS?pi:1-5»4«-S!i2 oroil 
m¥(m:fk2(iii^m&r<:m-&^(n>^^)\'^ (HI 

?aST'fcoTt*ii?g3 4T'S-rsK-iJi(7)S;^ism::^iw so 

3 0 Sr^«-t5 r t I^X^ 5c. 
[0 10 5] rrT% lft^aiK^(DB^SH:?ill2 0lCi3lt 

^^^mmt. «S)|sfm?fe2 o©aeiaSA»e3«i:ei-5r 

2 0 «*±tli;'3 (fe.5V^H. #Jlfe?&«{'*3U^T^ 

TtS (iail#fiS) „ ^fc. 2 2fc«?ib,3 0O^«!RfI4 

J±. ^Wt#C0 2 2>;m?l!l3 0<O?i1^^4t ioT^S 40 
5o Lfc:*5oT, ^mm2 0»51feSSJCioTS£ 
5JS!|sFm?i!t 2 0 t . 2 a o 

{::J;ot:^*2) 2<*;tt?&3 owStt^tttfcS-^i^^r, 
fe34Lfc®(:oi^ffiOTa^i:|5]«(^. ^if-fam 2 0 roaj;'D 

745-r'#5, ^<s|.«?a2 0*»e)COttl;^mjE«r. r<D*^U 
fifiSirST'(±i;^LT2?)i:«m(^#t|&L, 2^l|?lfe3 0?r 
^mi-^ffifijtt-rSrirlCio-C. BW«jl!i20Olfta 
jl*54'{c 2 3 0 (0*aiSrM*&i--5 :i i *5 Bflg i: 
5, 50 
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[01061 m 1 2 {i. ±t2L/tt!><t^^T^£t>H5 # 
CPUS 2l^J;oT*ff $tu5««H#5ttt«iJW4aa 

^mi^mm*!^ LT. 2 i!5i:«?fe3 0 ^%n.-f^^^ir^ii^ 
[0 1 0 7] ^/U— ^:/*5gK,$ix5i:^ CPUS 2 

(^T^S'T'SSOG) „ ;^x-y7°S 3 0 OT'^^ 

ii^fc'^i^S{^. 2 i!>:«?lfe 3 0 ro«#^l:d5?E3^-ffc^ 
5A»Sr*iJ»ri-5 (;^r-;/rs 3 1 0) „ 25!femjft3 

^II^T Li^f-f 5 r i i o T 2 3 0 

[0 1 0 81 :^X2'^S 3 1 Ot^liJV-'T, 2Zkl:?&3 0 

(7)m^^ii^^+-^X'h^ tnm^titzm-^\'\±. mn 

n.^2 0 0>m^US.^B^)i:ts (;^7'5/7'S 3 2 0) „ 
ftt. rw^i|£F«?te2 0©SejaSf;i«-5v>T. j^iN-lt 
ft 2 0(::J;S 2?5j«?l!i3 0 (D^m^i^ Rltl/!i^^" 9 A^^WW 

-rs (>!.x->y^s 3 3 0) „ r(7>4^j»f(i, mfmm2o 

St LT^4?>^*-C*3V>fcttt, :7^xs/ys 3 2 O-C0g 
9o ;^TS'7'S 3 3 OlCfcl^T, •fi'its 
*J»f$tlfct tt-tt. ffU^^xs/^S 3 2 0 ICM"?. 

mum 2 o(DmmiiE.mtiit^iz±^-r^^x'mmmm.2 

[0 10 9] ;^X-y:/S 3 3 0»Ct5V^T. ji^3|sfm2 0 

J; 5 tc 2»:«ftb.3 0 (oaif^ftt^iisi-aft 2 0 roiie 
?aSt{i«-5v^T. Bi|sf«?ib,2 0;!i>Pjrotl};f3«JE*ir» 
fit(rtT-#JE-t-57!)»Srft^i-5 (;^7^-;/7°S 3 4 0) „ 
ot'tc, •a)f)#xL^'1' 7^4 0, 4 2lrJg.T^#-^^a;fj 

X5 (>^7'.7:/S 3 5 0) . r^T. DC/'DC3>'^< 

-i? 3 6tcft^^ti3;'3i-5r tfcioT, ^f4*?&20 

d^p>«ffi;^l;j±^;^r yy^s 3 4 o -c-j*^ Lfcfitiw#jE 
L (:^xs':^s 3 6 0). ^/w-^v^S^Ti-So 

±IEbfcfti<'^fr?e<3T2iS>:mi1ii3 Oco^tmSrtTot 
V^5i:#tC. Ti?ir/U^:5^/U3 3 ad5®^jA^nfct# 

immmmmj\^-i'>iz^nu ^-^ 3 2 srptiiwtg 

[0 110] ^(DJ; 9^i«fi£i:t-ixtf, j^!|s|-«*v'^x 
AID K>eiii^»C 2 J!fc«?ife 3 0 roSff^fiiSiST LT L 
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12 Lfc J; ^) 7i^f-fm?i!l 2 0 (DS^ilte^JC 2 3 0 

fzMM T-fi, 2 0 ©B^Btjc 2 j!>:m?fi. 3 o (O^ lo 

^'y:^7-M. 1 oroi^id^tUCPU 5 2 ;55 2 3 0 

2 0 (7)Smilte^ [:: 2 2>:fl:?t& 3 0 
ifli&LT. T^'-lr/l"<;/yU3 3 a ^5^*ixS*T-H2i!>: 
tt?& 3 0 SrS«i- t LT t J: V \ 

[0 111] ^'iJo. |Ei$Lfc|lte0iJroj;5(^s ^mm^ 
BlT:S»a±lc:^i5*T'f±2i9:m3 0;i^ib»m;'34rfT'i 20 

^#^1:^=^4 3{'J:oT2j3cmm3 oro^#W*<7? 

[0 1 1 2] ±|5LfcJ;5'S*&t-J:oT. 2<J:m?ife3 
a-iife 3 0 <o?i#^ftro<£T^^a;45@f^(7):ycffi i o r 

PS 13 ;^ t - K t L T:ft 1^ $ -Br .5 r i: II 
<};oT2i!>:m{-t3»t5tt;/3?H»Sr?il;tfc'!). *fc, W 

/t®4^ffiiLT. 2^mm3 0(om^mmcomw.^n-o 40 

3 3a S:B|^iiA/T*fc^^J-JiW:^;iS#e,iX'i< JfcS^^tffi 
tfa(Di:P5±-r^Ztf)iX'^. *fT<DS^tt5riSfe5 

ox'^i. mnmms 0(DmMiML±kti:?>'^mx'2;^m 

?&3 0(D^mSr^TJi9fc^^). ±IELfci3f---i.^»L 
[0 1 13] t.tz. ±iimM9i(OmP^mi&'>:^7-M. 1 0 50 
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^!|sfa?i->^xi» 1 Qii'>m^?>m^Mit2 o\t. mn:^ 

'^tmn^:^i:±!&^^ZttLXhi:\>\ *fc. ^« 

i:LTtJ;i.\ ttz. Bnmm2 0iimti^M^^mmn 
mmim^-h(DX'nt£<. ^ A/K«^m?&^iafra^ 

[0 1 14] ^i^±*%?^<7)|lte0iJ^-ov^Tltt0JL/c:i5^ 

l/\ *ll5^cD«aig«;j5«B^5 2ji»:m?t!lf4, MS 

X^^fth\t. *|g|^wmMSS;6S^I^S2JJt«J&^3 
[lllE<ofi#/j;ISBJ] 

[il|2l ¥-fe/P2 8ro«fig^*i:?-r»fffi^^lllT-fo?.„ 
[0 3] iS!|Sf«?&giJ 6 0 y n ElT-fe 

[04] ^!f4m?ife->;=^xi>. 1 0(7)3ie^^S^:. 

[05] ^!|sf«?&2 0 t 2<5;m?&3 OtW^iStmv- I# 

[06] B!isfa?ife2 0{CJ;oT2i3cm?&3 OSr^m-rS 
^ro^mv- I #tt0T'fc^)„ 

[0 7] T^-fe/PMgt»^t(DBI^{r»<5l,>fc:ftl^^* 

[0 9] m^mmh 2^^%m.h-^w.m\zmm.\^f^}i^ 

[010] T^'-fe/l'P^at$:iii:<7)S#.lcS-^l'^fcAi^ 

[011] S^^^ffiir'iSKAmif^ilteiaatcioJtS^f-f 
«Ji!l2 O©m;^4#ttSrai3i-|!iW0T-fe5. 
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